Synthesis, antifolate, and antitumor activities of classical and nonclassical 2-amino-4-oxo-5-substituted-pyrrolo[2,3-d]pyrimidines.
Classical and nonclassical isosteric C8-N9 bridged analogues of the multitargeted antifolate LY231514 were synthesized as inhibitors of thymidylate synthase (TS), dihydrofolate reductase (DHFR), and as antitumor and antiopportunistic infection agents. The syntheses of the analogues were accomplished by reductive amination of the appropriate anilines with 2-amino-4-oxo-5-cyanopyrrolo[2,3-d]pyrimidine (28) followed by saponification of the ethyl esters, for the classical analogue 6. The N9-methyl analogues were obtained from the N9-H precursors by reductive methylation. In general, the nonclassical compounds 7-17 were similar in potency to TMP against Toxoplasma gondii DHFR, with selectivity ratios greater than 38 and 21 for 11 and 16, respectively. These compounds were poor inhibitors of Pneumocystis carinii DHFR and rat liver DHFR. The nonclassical analogues were also inactive against TS. The classical analogue 6 was a marginal inhibitor of isolated human TS (IC50 = 46 microM) and of human DHFR (IC50 = 10 microM), however, it was a potent inhibitor of the growth of two human head and neck squamous cell carcinoma cell lines and of CCRF-CEM human lymphoblastic leukemia cells in culture and was similar to LY231514 against ZR-75-1 human breast carcinoma cell line. Evaluation of 6 against MTX-resistant sublines indicated that DHFR is not the major target of 6. Metabolite protection studies of the growth inhibitory activity of 6 suggest that TS is a major target of this drug and that polyglutamyl forms of 6 may serve as the intracellular TS inhibitors. These studies also suggest that 6 has a site of action in addition to sites in the folate pathway.